ERK signaling pathway is differentially involved in erythroid differentiation of K562 cells depending on time and the inducing agent.
K562 cells can be induced to differentiate along the erythroid lineage by a variety of chemical compounds, including hemin, butyrate, cisplatin and ara-C. Differential signaling through MAP kinases has been suggested to be involved in this differentiation process. We have investigated the involvement of ERK activation/inhibition in hemin-, butyrate-, cisplatin- and ara-C-induced erythroid differentiation using the K562 cell line. ERK activity decreased for 2-4h after administration of either inducing agent. ERK was then activated by hemin and cisplatin, while ERK phosphorylation remained decreased during incubation with butyrate and ara-C. There was no activation of JNK or p38. The MEK-1 inhibitors UO126 or PD98059 induced erythroid differentiation in K562 cells and acted additively with butyrate. Inhibition of MEK-1 reduced the hemoglobin accumulation by hemin and cisplatin; erythroid differentiation by ara-C was unchanged. The results suggest that inhibition of signaling through ERK in K562 cells may be needed to enter the erythroid differentiation process, while after initiation both activation and inhibition of signaling through ERK enhance erythroid differentiation, which, however, is dependent on the inducing compound.